Nanosecond dynamics of calmodulin and ribosome-bound nascent chains studied by time-resolved fluorescence anisotropy.
We report a time-resolved fluorescence anisotropy study of ribosome-bound nascent chains (RNCs) of calmodulin (CaM), a prototypical member of the EF-hand family of calcium-sensing proteins. As shown in numerous studies, in vitro protein refolding can differ substantially from biosynthetic protein folding, which takes place cotranslationally and depends on the rate of polypeptide chain elongation. A challenge in this respect is to characterize the adopted conformations of nascent chains before their release from the ribosome. CaM RNCs (full-length, half-length, and first EF-hand only) were synthesized in vitro. All constructs contained a tetracysteine motif site-specifically incorporated in the first N-terminal helix; this motif is known to react with FlAsH, a biarsenic fluorescein derivative. As the dye is rotationally locked to this helix, we characterized the structural properties and folding states of polypeptide chains tethered to ribosomes and compared these with released chains. Importantly, we observed decelerated tumbling motions of ribosome-tethered and partially folded nascent chains, compared to released chains. This indicates a pronounced interaction between nascent chains and the ribosome surface, and might reflect chaperone activity of the ribosome.